Development of prilocaine gels for enhanced local anesthetic action.
Prilocaine, one of local anesthetics, has been used for regional pain relief. When applied as an ointments or creams, it is hard to expect their effects to last for long time, because they are easily removed by wetting, movement and contacting. For more comfortable and better application, we developed a prilocaine gel system using a bioadhesive polymer, carboxymethyl cellulose (CMC). For suitable bioadhesion, the bioadhesive force of various polymers was tested using an auto-peeling tester. The bioadhesive force of various types of CMC such as 100MC, 150MC and 300MC, was 0.0264, 0.0461 and 0.0824 N, at 1.5% concentration, respectively. The CMC-300MC gels showed the most suitable bioadhesive forces. The effect of drug concentration on drug release was studied from the prepared 1.5% CMC gels using a synthetic cellulose membrane at 37 ± 0.5°C. As the concentration of drug increased, the drug release increased. The effects of temperature on drug release from the 1.0% prilocaine gels were evaluated at 27, 32, 37 and 42°C. As the temperature of the drug gels increased, drug release increased. The enhancing effects of penetration enhancers such as pyrrolidones, non-ionic surfactants, fatty acids and propylene glycol derivatives were studied. Among the enhancers used, polyoxyethylene 2-oleyl ether was superior. The anesthetic effects were studied by a tail flick analgesic meter. In the rat tailflick test, 1.0% prilocaine gels containing polyoxyethylene 2-oleyl ether showed the most prolonged local analgesic effects. The results support the view that prilocaine gels with enhanced local anesthetic action could be developed using CMC bioadhesive polymer.